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Å4 planes of silicon microstripdetectors

ÅSilicon modules mounted on staves: 
ÅMain structural component of the detector

ÅHouses hybrid-sensor modules vertically on either side

ÅSupport for Ti tube for CO2 cooling 

ÅNew 128 channel ASIC has been designed for sensor readout: 
SALT (Silicon ASIC for LHCbTracking)

UT Introduction
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Å4 Detector Types: A, B, C, D
ÅMost of the UT will consist of Type Asensors

Å1050 Total: 888 in the UT, 162 spare

Å10x10cm, 320µm thickness

ÅB, C, and D will have 250µm thickness

ÅType D sensors feature a cutout region 
near the beam pipe

Silicon Overview
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Embedded Pitch Adapters (PA)
ÅAccomplished via 2nd metal layer

ÅScale 190µm pitch of Type A sensors to 80µm SALT ASIC pitch

Key Silicon Design Features

Fan-Up: Traces and bond pads are outside the 
active area

Fan-In: Traces and bond pads are inside the 
active area

Top Side Bias Contact
ÅSimplifies assembly procedure. 

HV brought to back via 
conductive edge

Primary TestbeamGoal: Assess the 
performance of each of these features



11/3/2017 5S. ELY

ÅWant to study detector performance after exposure to 
irradiaton.

Å40 Mrad max dose:
ÅMaximum type A fluence: 2x1013 neq/cm2 (nominal)
ÅBuilt in x2 factor for safety
ÅB and C: 1x1014 neq/cm2, D:4x1014 neq/cm2 

ÅSensors irradiated at CERN PS-IRRAD facility: 24 GeV 
protons

ÅFluencesstudied from ~5%*nominal to 2000%*nominal

ÅFurther studies of irradiation effects have been aided by 
TCAD simulation, detailed in NIM 877 (2018) 252, and 
arXiv:1708.03371

ÅNine testbeamefforts since Nov. 2014: Focus on 2016 
and 2017 results

Irradiation Campaigns

M. Rudolph PRR Talk

http://www.sciencedirect.com/science/article/pii/S0168900217310094
https://arxiv.org/abs/1708.03371
https://indico.cern.ch/event/662305/contributions/2708362/
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ÅInefficiencies in 2015 motivated studies of p-in-n 
sensors in 2016

ÅFan-Up becomes baseline design, still study Fan-in 
further

ÅTwo testbeamsin May and October, 2016
ÅMay: p-in-n half-A sensors and mini sensors, top vs. back 

biasing, SNR performance with irradiation
ÅOctober: p-in-n type mini sensors at 5%, 10%, 20%, 50%, 

and 100% of nominal fluence

2016 TestbeamResults

S. BluskPRR Talk

2015 Testbeam

ÅSee LHCb-PUB-2016-007for a detailed 
discussion of 2015 results: 

ÅStudy of n-in-p sensors
ÅType D prototypes studied as well, see 

backup

ᶶMissed Hits
ᶶStrip Center

https://indico.cern.ch/event/662305/contributions/2708364/
http://cds.cern.ch/record/2137551?ln=en
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ÅTwo testbeamcampaigns in June and August 2017

ÅJune: mask updated with thicker oxide layer, wider bias ring 
near bond bads
ÅFull size p-in-n Type-A sensors irradiated to peak fluenceof 2x1013 

neq/cm2 along one edge, Fan-Up PA

ÅMini sensors at 0%, 25%, 100% fluence, updated Fan-UP and Fan-In 
designs

2017 TestbeamResults

June 2017 Full Size 
N Type

June 2017 Full Size 
N Type

S. BluskPRR Talk


